Hyperglycemia and hypercapnia differently affect post-ischemic changes in protein kinases and protein phosphorylation in the rat cingulate cortex.
Hyperglycemia and hypercapnia aggravate intra-ischemic acidosis and subsequent brain damage. However, hyperglycemia causes more extensive post-ischemic damage than hypercapnia, particularly in the cingulate cortex. We investigated the changes in the subcellular distribution of protein kinase Cgamma (PKCgamma) and the Ca2+/calmodulin-dependent protein kinase II (CaMKII), as well as changes in protein tyrosine phosphorylation during and following 10 min normoglycemic, hyperglycemic (plasma glucose approximately 20 mM) and hypercapnic (paCO2) approximately 300 mm Hg) global cerebral ischemia. During reperfusion period, the translocation to cell membranes of PKCgamma, but not CaMKII, was prolonged by intra-ischemic hyperglycemia, while it was only marginally affected by hypercapnia. The tyrosine-phosphorylation of proteins in the synaptosomal membranes, as well as the extracellular signal-regulated kinase (ERK) in the cytosol, markedly increased during reperfusion following hyperglycemic ischemia, but to a lesser degree following hypercapnic ischemia. Our data suggest that PKCgamma, tyrosine kinase and ERK systems are involved in the process of ischemic damage in the cingulate cortex, where hyperglycemia may affect these kinases through an additional mechanism other than exaggerated acidosis.